Membrane association and role in DNA uptake of the Bacillus subtilis PriA analogue ComF1.
The late competence protein ComF1 is required for genetic transformation in Bacillus subtilis. Because of the sequence similarities of ComF1 to known ATP-dependent DNA helicases and translocases, we have hypothesized that this protein either unwinds bound double-stranded DNA or helps in the translocation of the transforming single-stranded DNA across the cell membrane. Two important implications of this hypothesis (the association of ComF1 with the membrane and its specific requirement for DNA uptake) have been tested in this report. Using cell fractionation techniques and Western blotting analysis, we show that ComF1 is located almost exclusively on the cell membrane and that it is membrane-targeted independently of other competence proteins. Moreover, ComF1 behaves like an integral membrane protein in extractability and detergent partition assays. We also show that this protein is required for the DNA-uptake step during transformation but not for DNA binding to the cell surface. DNA uptake is blocked in strains with null mutations or in-frame deletions in comF1 but also in strains that overproduce the ComF1 protein under competence conditions. This last observation suggests that ComF1 expression must be balanced with that of other competence proteins, with which it may interact to form a multisubunit complex for DNA uptake.